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1. ???????
??????????????????(1)??????????????????? Zipf
????????????????????????????????????????? r
???????? f ? r ????????????? Zipf???????????????
????? f ∝ r−1 ???????????? (Zipf 2013)???????????????
???????????????????????????????Heaps???????
??????????????????????????????????????????
?????????? Taylor???????? (????? 2018)?
?????????? 2???? x??? y ????
y ∝ xα (α???)
????????????????????????y ? x? α?????????????
????????????????????????????
ln y = α ln x+ C (C ???)
?????????????????????? α???????x??????????m
∗ k188323@eve.u-ryukyu.ac.jp
(1) ????????????????????????????????????????
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???mx????
y ∝ (mx)α ∝ xα
??????????????????????????????????????????
????????????????????????
2. ???????????
??????????????????????????????????? “?”????
??????????????????????????????????????????
??????????????????????????????????????????
??????????????????????????????????????????
???????????????????????????????? Ohta and Yamamoto
(2019)?????????
2.1 ????? JIS??
?????????? 2136 ?? JIS ? 1 ?????? 2 ???? (???JIS ???
??) 6355 ?????????????????????????????Joyo Kanji?
(KeitarouNakayama 2015)????????????????????
??????????????????????????????????????????
??????????????????(??? 2010)?????????????????
????????????? 2010???????2136??????
JIS???????????????????????????????????????
(JIS; Japanese Industrial Standards) ????????????????????JIS? 1?
???? 4??????????????????JIS? 1?????? 2??? 6355?(2)
? JIS???????????
?????????? 2102 ?? JIS ? 1 ???????“?” ? “?” ?? 30 ?? JIS ?
2 ??????“?”, “?”, “?”, “?” ? 4 ?? JIS ? 3 ?????(3)(?????????
2017)?????????? JIS????????????????????????
2.2 ??????
????????????????MS???????????????????????
??????????????????????????????????????????
100??????? 2????????????????????????????????
??????? 1 (a) ? 20 × 20 ? “?” ???????????????????????
???????????????????????????? 1 (a)???? 3???? “4,
1, 3”?????????????????????????????????????MS?
??????????????????????????????????????????
(2) ?? 6355?? JIS X 0208????????????? JIS? 3?????? 4??????? JIS X 0213
????????????
(3) JIS? 1????????? “?”, “?”, “?”, “?”? 4?????????
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(b)
? 1 ????????????(a) 20 × 20 ????? “?” ??????????????????
(b) (a)??????????????????????
??????????????????????????????????????????
?????????????? 1 (b)?????????????????????????
????????????????????????????? 1? “?”?????? 3??
??????????????????????????????????????????
??????????????????????????????????????????
2.3 ??
? 2? (a) ???? 2136???? (b) JIS?? 6355?????????????????
???????????????????? 2???? 1????? 1??????????
???????????? l ??? s?????????????????????????
?????:
l ∝ sβ . (1)
?????? β ??????? β = 0.47, JIS??? β = 0.52? 0.5????????
(a) (b)
? 2 (a)???? 2136???? (b)JIS?? 6355???????????????????????
???????????????????????????????????????????????
?????????? (a)????? β = 0.47, (b)JIS??? β = 0.52????
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? 3 Sierpinski gasket.
????????? 1.59
????
3. ??????????????
3.1 ???????
????????????????????????????
?????????????????????? (??????
?? (2002) ????)?????? 3 ? Sierpinski gasket ???
????????? 2 ???????????????????
?????????????????????????????
?????????????????????????????
?????? 1????? 1/2???????? 1/2?????? 4 (= 22)???????
????????????????? 1 ????? 1/2 ???????? 1/2 ??????
8 (= 23) ????????????????????? 2 ??????? 3 ???????
???????????????????????????????? 1????? r ???
????????????? N ????????????????????
N =
(
1
r
)D
???????? D ?????????????????? r ??? N ?????????
????????????? D ????????? D ????????
D = lnNln (1/r)
????????????D??????????????? 3? Sierpinski gasket? 1/2?
?????? 3??????????????????????????? D = ln 3/ ln 2 ≈
1.59????
3.2 ????
? (1)??????????????????????????????????????
? 1 ???????????????????? n = 0 ???, ? 4 ????? 1 ????
? L ?????????????????? 1 ????????????? s0 = 3, ???
l0 = 3L?????? n = 1??? 4????????????? 1????? L/2???
?????????????????? s1 = s0 + 31 = 6, l1 = l0 + (3/2)1L = 9L/2????
n = 2?????? 1????? L/4?????? 3????????? s2 = s1 + 32 = 15,
??? l2 = l1 + (3/2)2L = 27L/4????????? n??????????? sn ???
ln ?????
sn = sn−1 + 3n, ln = ln−1 +
(
3
2
)n
L
???????????????????
sn = 3 +
n∑
i=1
3i = 32 (3
n + 1) (2)
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n = 0 n = 1
s0 = 3 s1 = 3 + 3
1
l0 = 3L l1 = 3L+
✓
3
2
◆1
<latexit sha1_base6 4="dbtxUILP9YzcL4MNGiGAo4S+3OM=">AAA CyHichVHLahRBFD1pX3F8ZNSN4KZwyDAiDLc zgiKIATciWeThJIF00nSXNZMmNd1Nd83I2Mz GpT8gwY0KIuJnuDEf4CKfIC5cRFDBhbcfIBr UW1TXqXPuuXWr2o91kBqi/SnryNFjx09Mn6y dOn3m7Ez93PnVNBomUnVlpKNk3fdSpYNQdU1 gtFqPE+UNfK3W/J07ub42UkkaROF9M47V5sD rh0EvkJ5hyq3LUDRvCRJNkQNbOE4tdSnnOsy lrl3Cq6KzVYi6EhdY1ZW6wLKjVc+0hNNLPJl1 JtncRDhJ0N82V7Zst96gNhUhDgO7Ao3be7u7 zwEsRvXXcPAAESSGGEAhhGGs4SHlsQEbhJi5 TWTMJYyCQleYoMbeIWcpzvCY3eFvn3cbFRvy Pq+ZFm7Jp2ieCTsFZukDvaEDek9v6SP9+Gut rKiR9zLm1S+9KnZnnlxc+fpf14BXg+1frn/2 bNDDjaLXgHuPCya/hSz9o0dPD1ZuLs9mTXpJ n7j/F7RP7/gG4eiLfLWklp+hxj/A/vO5D4PV ubZNbXvpWmO+hTKmcQmX0eL3vo553MUiunzu Hj7jG75b96zYemiNy1RrqvJcwG9hPf4J5/CoE Q==</latexit><latexit sha1_base6 4="w0Cp09+69zBABdSYC64xCbb4leg=">AAA CyHichVHLahRBFD1pX3F8ZNSN4KZwyDAiDLc zgiKIATciWeThJIF00nRXaiZNarqb7pqRsZm NS39A1JWCiPgZbswHuMgniAsXEVRw4e0HiAb 1FtV16px7bt2q9mMdpIZof8o6cvTY8RPTJ2u nTp85O1M/d341jYaJVF0Z6ShZ971U6SBUXRM YrdbjRHkDX6s1f/dOrq+NVJIGUXjfjGO1OfD 6YdALpGeYcusyFM1bgkRT5MAWjlNLXcq5DnO pa5fwquhsFaKuxAVWdaUusOxo1TMt4fQST2ad STY3EU4S9HfMlS3brTeoTUWIw8CuQOP23tM8 ni1G9ddwsI0IEkMMoBDCMNbwkPLYgA1CzNwm MuYSRkGhK0xQY++QsxRneMzu8rfPu42KDXmf 10wLt+RTNM+EnQKz9IHe0AG9p7f0kX78tVZW 1Mh7GfPql14VuzOPL658/a9rwKvBzi/XP3s2 6OFG0WvAvccFk99Clv7RwycHKzeXZ7MmvaRP 3P8L2qd3fINw9EW+WlLLz1HjH2D/+dyHwepc 26a2vXStMd9CGdO4hMto8XtfxzzuYhFdPncP n/EN3617Vmw9sMZlqjVVeS7gt7Ae/QQgt6nW< /latexit><latexit sha1_base6 4="w0Cp09+69zBABdSYC64xCbb4leg=">AAA CyHichVHLahRBFD1pX3F8ZNSN4KZwyDAiDLc zgiKIATciWeThJIF00nRXaiZNarqb7pqRsZm NS39A1JWCiPgZbswHuMgniAsXEVRw4e0HiAb 1FtV16px7bt2q9mMdpIZof8o6cvTY8RPTJ2u nTp85O1M/d341jYaJVF0Z6ShZ971U6SBUXRM YrdbjRHkDX6s1f/dOrq+NVJIGUXjfjGO1OfD 6YdALpGeYcusyFM1bgkRT5MAWjlNLXcq5DnO pa5fwquhsFaKuxAVWdaUusOxo1TMt4fQST2ad STY3EU4S9HfMlS3brTeoTUWIw8CuQOP23tM8 ni1G9ddwsI0IEkMMoBDCMNbwkPLYgA1CzNwm MuYSRkGhK0xQY++QsxRneMzu8rfPu42KDXmf 10wLt+RTNM+EnQKz9IHe0AG9p7f0kX78tVZW 1Mh7GfPql14VuzOPL658/a9rwKvBzi/XP3s2 6OFG0WvAvccFk99Clv7RwycHKzeXZ7MmvaRP 3P8L2qd3fINw9EW+WlLLz1HjH2D/+dyHwepc 26a2vXStMd9CGdO4hMto8XtfxzzuYhFdPncP n/EN3617Vmw9sMZlqjVVeS7gt7Ae/QQgt6nW< /latexit><latexit sha1_base6 4="tCBsMbd6DOATdN38PLJREJjWiL4=">AAA CyHichVHLahRBFD1pH4njI6NuBDeFQ4YRYbi dERRBCLgRySIPJwmkk6a7rJkUqeluumtGxmY 2Lv0BF64URMTPcKMf4CKfIC5cRFDBhbd7GkS DepuuOnXOPbduVYWJ0ZklOphxjh0/cXJ27lT t9Jmz5+br5y9sZPEwlaorYxOnW2GQKaMj1bX aGrWVpCoYhEZthvt3Cn1zpNJMx9F9O07UziD oR7qnZWCZ8usyEs3bgkRTFMAVnlfLfCq4DnO Z707hNdHZLUVTicusmkpdZtkzqmdbwuulgcw7 k3xxIrxU9/fs1V3XrzeoTWWIo8CtQANVrMT1 V/DwADEkhhhAIYJlbBAg428bLggJczvImUsZ 6VJXmKDG3iFnKc4ImN3nsc+r7YqNeF3UzEq3 5F0M/yk7BRboA72mQ3pHb+gj/fhrrbysUfQy 5jmcelXizz+5tP71v64BzxZ7v1z/7Nmih5tl r5p7T0qmOIWc+kePnh6u31pbyJv0gj5x/8/p gN7yCaLRF/lyVa09Q40fwP3zuo+CjcW2S213 9XpjqVU9xRwu4wpafN83sIS7WEGX932Pz/iG 7849J3EeOuNpqjNTeS7it3Ae/wSr+6U3</lat exit>
n = 1
s1 = 3 +
1
l1 = 3L+
✓
3
2
◆1
L
<latexit sha1_base 64="PoVFqTPhgW2a/pe6cxbgLShcqCs=">AA ACq3ichVFNaxNBGH669aPGj6b2IngZDC0RMb zbCJVCaUEQDz20jWmL3Rp2t5N06GR32Z0E2 iV/wD8gxYsKIqL/wkt7FTwU/QPisYVePPjuJ iBtUd9hZp555n3eeWbGi7RKDNHhkDV84eKl yyNXClevXb8xWhy7uZKEndiXdT/UYbzmuYnU KpB1o4yWa1Es3ban5aq3/SjbX+3KOFFh8NTs RHKj7bYC1VS+a5hqFB8HYnJW2MJxCknDznB V3BPV5zmjB8wCU46WTVMWTjN2/bTaS6d6wol Va8vc5dyFRrFEFcpDnAf2AJTmDvb2XgNYDIv v4WATIXx00IZEAMNYw0XCbR02CBFzG0iZix mpfF+ihwJrO5wlOcNldpvHFq/WB2zA66xmkq t9PkVzj1kpMEFf6QMd0T59pB/066+10rxG5m WHZ6+vlVFj9MWt2sl/VW2eDbb+qP7p2aCJh 7lXxd6jnMlu4ff13d2XR7WZ5Yl0kt7ST/b/h g7pM98g6B7775bk8isU+APss899HqxMVWyq 2EsPSvNl9GMEt3EHZX7vaczjCRZR53M/4Qu+ 4bt136pZzyynn2oNDTTjOBWW/A3xbqET</la texit><latexit sha1_base 64="/z9t+Xh1G8hEBGPyhEfdwrz+6HE=">AA ACq3ichVFBaxNBGH1dW61ptdFeBC+DoSUihm 8bQRGkBUE89NA2pi12a9hdJ+nQye6yOwm0S /5A/0CpnhREiv4LL3ot9FDqHyg9VvDiwW83A dGifsPMvHnzvW/ezHiRVokhOhqyLgyPXLw0 erkwNn7l6kTx2vXlJOzEvqz7oQ7jVc9NpFaB rBtltFyNYum2PS1XvM3H2f5KV8aJCoNnZiuS 6223Faim8l3DVKP4JBDTj4QtHKeQNOwMV8U dUX2RM3rAzDPlaNk0ZeE0Y9dPq710piecWLU 2zG3OnW8US1ShPMR5YA9AafbLXhavFsLiezh 4iRA+OmhDIoBhrOEi4bYGG4SIuXWkzMWMVL 4v0UOBtR3OkpzhMrvJY4tXawM24HVWM8nVPp +iucesFJiiQ9qnM/pMH+iEfvy1VprXyLxs8e z1tTJqTOzcqH3/r6rNs8HGL9U/PRs08SD3q th7lDPZLfy+vru9e1Z7uDSVTtNbOmX/b+iIP vENgu43/92iXHqNAn+A/edznwfLMxWbKvbi vdJcGf0YxU3cQpnf+z7m8BQLqPO5H3GAY3y1 7lo167nl9FOtoYFmEr+FJX8CKjWi2A==</la texit><latexit sha1_base 64="/z9t+Xh1G8hEBGPyhEfdwrz+6HE=">AA ACq3ichVFBaxNBGH1dW61ptdFeBC+DoSUihm 8bQRGkBUE89NA2pi12a9hdJ+nQye6yOwm0S /5A/0CpnhREiv4LL3ot9FDqHyg9VvDiwW83A dGifsPMvHnzvW/ezHiRVokhOhqyLgyPXLw0 erkwNn7l6kTx2vXlJOzEvqz7oQ7jVc9NpFaB rBtltFyNYum2PS1XvM3H2f5KV8aJCoNnZiuS 6223Faim8l3DVKP4JBDTj4QtHKeQNOwMV8U dUX2RM3rAzDPlaNk0ZeE0Y9dPq710piecWLU 2zG3OnW8US1ShPMR5YA9AafbLXhavFsLiezh 4iRA+OmhDIoBhrOEi4bYGG4SIuXWkzMWMVL 4v0UOBtR3OkpzhMrvJY4tXawM24HVWM8nVPp +iucesFJiiQ9qnM/pMH+iEfvy1VprXyLxs8e z1tTJqTOzcqH3/r6rNs8HGL9U/PRs08SD3q th7lDPZLfy+vru9e1Z7uDSVTtNbOmX/b+iIP vENgu43/92iXHqNAn+A/edznwfLMxWbKvbi vdJcGf0YxU3cQpnf+z7m8BQLqPO5H3GAY3y1 7lo167nl9FOtoYFmEr+FJX8CKjWi2A==</la texit><latexit sha1_base 64="nIfnH7hvyfZGIGqnJd3gmgmxLSw=">AA ACq3ichVFBaxNBGH1dW61ptdFeBC+DoSUihm 8bQREKBUE89NA2pi3t1rC7TtKhk91ldxKoS /6Af8CDJwulFP0XvXgWPBT9A9JjBS899NvNQ tGifsPMvHnzvW/ezHiRVokhOh6xroyOXb02 fr00MXnj5lT51u3VJOzFvmz6oQ7jdc9NpFaB bBpltFyPYul2PS3XvJ1n2f5aX8aJCoOXZjeS W123E6i28l3DVKv8PBCz88IWjlNKWnaG6+K BqL/KGV0wi0w5WrZNVTjt2PXT+iCdGwgnVp1 tc59zF1vlCtUoD3EZ2AWooIilsHwAB68Rwkc PXUgEMIw1XCTcNmGDEDG3hZS5mJHK9yUGKL G2x1mSM1xmd3js8GqzYANeZzWTXO3zKZp7zE qBGfpKh3RKn+kj/aCzv9ZK8xqZl12evaFWRq 2pt3cav/6r6vJssH2h+qdngzae5F4Ve49yJ ruFP9T337w7bTxdmUlnaY9O2P8HOqYjvkHQ/ +nvL8uV9yjxB9h/PvdlsDpXs6lmLz+qLFSL rxjHXdxDld/7MRbwAkto8rmf8AXf8N16aDWs DcsZplojhWYav4UlzwG1eZ45</latexit>
n = 2
s2 = 3 + 3
1 + 32
l2 = 3L+
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<latexit sha1_base64="mnadNVXUtwkDUX Zmn3RHbzQH+50=">AAAC0XichVFNaxNBGH5260eNH431IngZDC0RIby7ERRBLHjx0EPbmLb QrWF3naRDJ7vL7iQQl4B41B8gxYsKIuLP8KJXwUN/gnisoAcPvrsJiBbtO8zMM8+8zzvPzAS JVpkh2rfsmWPHT5ycPVU5febsubnq+fn1LB6koWyHsY7TzcDPpFaRbBtltNxMUun3Ay03gt 07xf7GUKaZiqN7ZpTI7b7fi1RXhb5hqlPVkVi8JVzheZWs4xa4Ka6K5n2nHF2m9ZReZsbTs mvqwuumfpg3x7k7Fl6qejvmCguOSHDFcqdaowaVIQ4DZwpqtz/u7b0AsBJX38DDA8QIMUAf EhEMYw0fGbctOCAkzG0jZy5lpMp9iTEqrB1wluQMn9ldHnu82pqyEa+LmlmpDvkUzT1lpcAC faa3dEAf6B19oZ//rJWXNQovI56DiVYmnbknF1vfj1T1eTbY+a36r2eDLm6UXhV7T0qmuEU 40Q8fPjto3VxbyBfpFX1l/y9pn97zDaLht/D1qlx7jgp/gPP3cx8G627DoYazeq22VMckZn EJl1Hn976OJdzFCtp87if8sCzLtlv2yH5kP56k2tZUcwF/hP30F4I/rGg=</latexit><latexit sha1_base64="bcR13MRhBriShD Z6YUIR+wr7SQ4=">AAAC0XichVFBSxtBFH67rVWjrbFehF4Gg5IihLcbQSmUCr148KCmUcH VsLtO4uBkd9mdBNIlID22P0C0pxZEij/Di70WevAnSI8W9ODBt5uAqKhvmJlvvnnfm29mnEC KSCGeavqz5z0vevv6MwODL18NZYdfL0d+I3R52fWlH646dsSl8HhZCSX5ahByu+5IvuJsf0 z2V5o8jITvfVKtgK/X7ZonqsK1FVGVrPTYxHtmMsvKRBUzwUU2yYobRjqaRMsuPU+MJXlV5 ZlVDW03LrZjs82sUNS21FsSPJFgsvlKNocFTIPdB0YX5D783ktif8HPHoIFm+CDCw2oAwcP FGEJNkTU1sAAhIC4dYiJCwmJdJ9DGzKkbVAWpwyb2G0aa7Ra67IerZOaUap26RRJPSQlg3H8 i7/wHE/wCM/w6sFacVoj8dKi2eloeVAZ+jpaunhSVadZwdaN6lHPCqowk3oV5D1ImeQWbkf f/Lx7Xnq3NB5P4E/8R/5/4Cke0w285n/3YJEvfYcMfYBx97nvg2WzYGDBWJzKzeahE33wBs YgT+89DbMwBwtQpnP/wKWmabpe0lv6jv6lk6prXc0I3Ar92zW6964t</latexit><latexit sha1_base64="bcR13MRhBriShD Z6YUIR+wr7SQ4=">AAAC0XichVFBSxtBFH67rVWjrbFehF4Gg5IihLcbQSmUCr148KCmUcH VsLtO4uBkd9mdBNIlID22P0C0pxZEij/Di70WevAnSI8W9ODBt5uAqKhvmJlvvnnfm29mnEC KSCGeavqz5z0vevv6MwODL18NZYdfL0d+I3R52fWlH646dsSl8HhZCSX5ahByu+5IvuJsf0 z2V5o8jITvfVKtgK/X7ZonqsK1FVGVrPTYxHtmMsvKRBUzwUU2yYobRjqaRMsuPU+MJXlV5 ZlVDW03LrZjs82sUNS21FsSPJFgsvlKNocFTIPdB0YX5D783ktif8HPHoIFm+CDCw2oAwcP FGEJNkTU1sAAhIC4dYiJCwmJdJ9DGzKkbVAWpwyb2G0aa7Ra67IerZOaUap26RRJPSQlg3H8 i7/wHE/wCM/w6sFacVoj8dKi2eloeVAZ+jpaunhSVadZwdaN6lHPCqowk3oV5D1ImeQWbkf f/Lx7Xnq3NB5P4E/8R/5/4Cke0w285n/3YJEvfYcMfYBx97nvg2WzYGDBWJzKzeahE33wBs YgT+89DbMwBwtQpnP/wKWmabpe0lv6jv6lk6prXc0I3Ar92zW6964t</latexit><latexit sha1_base64="QkCz8GMwujz6KK Nk2fIMluaj+6I=">AAAC0XichVFBSxtBFH671WpTrbG9FLwMBiVSCG83hUpBELz04EGNUcH VsLudJIOT3WV3EkiXgPSoP8BDTwoi0p/Ri2fBgz+h9GhBDz307WZBVNQ3zMw337zvzTczTiB FpBAvNf3FwODLoeFXudcjo2/G8uNv1yK/Hbq86vrSDzccO+JSeLyqhJJ8Iwi53XIkX3d2Fp L99Q4PI+F7q6ob8K2W3fBEXbi2IqqWlx6bnmMms6xcVDMTXGYfWHnbSEeTaJnRi8RYktdVk Vn10Hbjci82e8wKRaOpZkjwTILJFmv5ApYwDfYQGBkoQBZLfv4ELPgKPrjQhhZw8EARlmBD RG0TDEAIiNuCmLiQkEj3OfQgR9o2ZXHKsIndobFBq82M9Wid1IxStUunSOohKRlM4QWe4hWe 4U/8jf8erRWnNRIvXZqdvpYHtbG995XrZ1UtmhU0b1VPelZQh9nUqyDvQcokt3D7+s63g6v K55WpeBqP8A/5P8RL/EU38Dp/3eNlvvIDcvQBxv3nfgjWzJKBJWP5Y2G+mH3FMEzAJBTpvT /BPHyBJajSuedwo2marlf0rr6rf++n6lqmeQd3Qt//D0ZKqY4=</latexit>
? 4 ??????????????1????? L????????????????? 1?????
???????????????n?????????? sn ??? ln ???????????????
???
ln = 3L+
n∑
i=1
(
3
2
)i
L = 3L
(
3
2
)n
(3)
????? (2)??? (3)?? n??????
ln = 3L
(
2
3sn − 1
)1−ln 2/ ln 3
??????? n????????
l ∝ s1−ln 2/ ln 3 (4)
??????????????????? n → ∞ ? Sierpinski gasket (? 3) ??????
Sierpinski gasket????????? D = ln 3/ ln 2????????? (4)?
l ∝ s1−1/D (5)
??????????? (1)??? (5)????????
β = 1− 1
D
,
????
D = 11− β (6)
??????????????????????? β?? = 0.47, βJIS = 0.52?? (6)???
????????????? D = 1.89, JIS??????? D = 2.08 (4)?????? D ?
2?????????????????????????????????????????
??????????????????????????????????????????
?????????????????????????
(4) ?????????????????? D ? 2 ??????????JIS ?????? D > 2 ???????
??????????????????
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4. ???
?????????????????????????????????????????
??????????????????????????????????????????
??????????????????????????????????????????
????????
??????MS?????????????????????????????????
????????????????????? “???????”??????????? “?
????????”??? “??????????”????? β ≈ 0.5?????????
??????????????????????????????????????????
??????????????????????
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